Context: Motivation serves to be an integral part of health promotion to children at the learning phase of their life. Aim: Evaluation of the effectiveness of musical toothbrush over regular toothbrush in the debris and gingival bleeding scores among children. Settings and Design: This was a single-blinded parallel, randomized controlled trial conducted among 6-10-year-old schoolchildren in Chennai. Methods: One hundred participants with allocation ratio of 1:1 were assigned to musical and regular toothbrush group by simple randomization. After baseline evaluation (T0) of Debris Index-Simplified (DI-S) and Gingival Bleeding Index (GBI), outcome variables were assessed for a period of 3 months (T1, T2, and T3 rd month. Conclusion: Although both the musical and regular toothbrushes effectively reduced the DI-S and GBI scores, former showed effective change among children when compared to the latter.
Introduction
Children are very important part of a country's demography and their health influences the future of the nation. School-going age is regarded as the influencing stage in a child's life where lifelong sustainable oral health-related behavior, belief, and attitude can be established with long-lasting impact. [1] Recommendations for at-home preventive measures, including brushing infants and young children's teeth and using fluoridated toothpaste, are the key elements of anticipatory guidance which are to be provided to parents by the child's dental home. [2] Perhaps, only a relatively few parents meet professional's recommendations to brush their children's teeth twice a day.
A child's intention to perform a behavior can be impeded by external constraints or the individual's lack of skill. A strong intention, the necessary skills, and lack of constraints are the sufficient conditions required for behavioral performances among
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For reprints contact: reprints@medknow.com them. [3] A poor oral hygiene occurring due to increasing plaque and calculus deposits with increasing age has been reported among children and adolescents. [4] [5] [6] This could be attributed to the fact that there is a lack of motivation among them to follow the practice of brushing as a regular habit. Although many chemical methods have come up, toothbrushing serves to be the gold standard in reducing dental plaque. However, effective toothbrushing depends on a technically correct toothbrushing technique and patient compliance. De Las Rosa suggested that an average child removes only 50% of all plaques present on the teeth. The children's capacity to use toothbrush varies greatly not only according to their age but also their individual dexterity and motivation. [7] Literature search has revealed that three factors contribute for effective toothbrushing among children, namely, the duration, frequency, and the technique of toothbrushing. [8] [9] [10] However, the combined effect of these three major factors along with other factors such as thoroughness of toothbrushing, manual dexterity, and motivation shall play a cumulative role in effective plaque removal. Besides these, parents consider that the difficulty of brushing their children's teeth was due to the changing day-to-day routine and the subsequent difficulty in forming a toothbrushing habit among them. Motivating factors for brushing children's teeth were largely short term. [11] A study by Huebner and Riedy suggested that parents who brushed their child's teeth two times a day or more were more likely to describe utilizing specific skills (making it fun) to overcome the barriers to brushing. [12] In order to make toothbrushing habit more interesting to children and to gain their attention, toothbrush with music and light system (Brush Buddies Brite Beatz Toothbrush ® ) has been introduced in the United States. With this brush, the light and the music play when the child starts brushing and continues up to 2 min until music and light stop. This method is proposed to inculcate a habit of 2-min toothbrushing habit among them. The benefits of music among children include a sense of positive mood, attention, and learning practices in the children. [13] Moreover, the effect of light provides a visual environment that motivates them and alters their mental attitude and performance skills. [14] Thus, the combined effect of the two gives them a sense of happiness, fantasy, arousal, and energy to perform any work.
A study conducted by Ganesh et al. [15] compared the effectiveness of the musical and normal toothbrushes and suggested that both the toothbrushes were found to be safe and effective for children. However, there are only few studies that have been reported to compare the efficiency of regular toothbrush and the musical toothbrush in effective plaque removal. Hence, the aim of the study was to evaluate the effectiveness of musical toothbrush in the assessment of the debris and gingival bleeding scores among 6-10-year-old children. The objective of the study was to compare the change in the debris and gingival bleeding scores among the musical toothbrush over the regular toothbrush group.
Methods
An investigator-blinded, parallel-group, randomized controlled trial was conducted for a period of 3 months (September-December 2016), to assess the change in the Debris Index-Simplified (DI-S) and Gingival Bleeding Index (GBI) scores of children aged 6 to 10 years. The study was undertaken with the understanding and written consent from the parents of each participant. The study design was approved by the Ethics Committee of Ragas Dental College and Hospital. Permission was obtained from school authorities before the initiating the study. The clinical trial was registered in the clinical trial registry, India (CTRI/2017/07/009151). This randomized controlled trial was reported in accordance with the Consolidated Standards of Reporting Trials statement. [16] The trial was conducted under school setting. Initially, five different schools adopted by the college, in and around Chennai, were identified. Among them, only one of the schools consented and permitted to enroll the children for the study. Five hundred participants from Grade I to Grade V were chosen using convenience sampling. Among them, 300 participants provided consent to participate in the study. The eligibility criteria for the recruitment were participants with a DI-S score as per the Oral Hygiene Index-Simplified (OHI-S, given by Greene and Vermillion) [17] of more than one. The exclusion criteria were as follows:
• Participants with poor manual dexterity • Differently abled children who require special assistance for brushing • Those participants who had visited dentist for a dental treatment past 1 month and thereafter • Participants who had undergone orthodontic treatment • Those participants with any systemic and acute illness and under medication.
On the basis of eligibility criteria, 100 participants (68 girls and 32 boys) who fulfilled the aforementioned criteria were randomly grouped using simple randomization method by generating a table of random numbers. Randomization was carried out by a blinded research collaborator who was unaware of the study groups and design. An allocation ratio of 1:1 with 50 participants each in intervention and control group, respectively, was enrolled in the study [ Figure 1] . A research collaborator, who was not going to participate in subsequent stages of study, was assigned to allocate toothbrush to the participants in both the groups, respectively.
Group 1 (music and light toothbrush -Brush Buddies Brite Beatz Toothbrush ® ): Instructions were given to stop brushing once the music and light in the brush stop after 2 min. Adequate training and reinforcement were done to the study participants on using the toothbrush.
Group 2 (regular toothbrush -Colgate Smiles Junior Soft Toothbrush
Training was given to the study participants on the proper toothbrushing technique using the regular toothbrush.
Before providing the intervention, all the students participating in the study and their parents underwent training over a half-day session, using demonstration models and audiovisual aids covering 1. The importance of brushing in the prevention of various oral diseases in children 2. The proper toothbrushing technique (horizontal scrub technique) [10] 3. The American Dental Association (ADA) recommended 2 min × 2 times thorough brushing. [8, 9] At the end of the training session, clarification of doubts by the children and their parents and proper reinforcement of the procedure was ensured.
Clinical dental examination and outcome variables
A single-blinded calibrated examiner judged the patients eligible for the study. ADA classification Type III intraoral examination was carried out among the study participants.
DI-S of OHI-S given by Greene and Vermillion and GBI by Ainamo and Bay (1975) were recorded on a data sheet, considering it to be the baseline values (T0).
After evaluating the baseline values, study participants were examined for a follow-up examination by the same examiner who conducted the baseline examination (T0) and who was blind to group allocation status. Follow-up examinations were carried out once in every 30 days, for a period of 3 months (at time intervals, i.e., T1, T2, and T3). In addition, the participants under Group 1 were asked to refrain from using the musical toothbrush, thereby continuing with the regular toothbrush after the 2-month follow-up.
The data collected were entered in the Microsoft Excel sheet following which statistical analyses were carried out using SPSS (v.22)™ (SPSS Inc., Chicago, IL., USA). The Shapiro-Wilk test for normality revealed a nonnormal distribution for both the outcome variables (DI-S and GBI). The mean age and scores for DI-S and GBI were calculated using descriptive statistics. The Mann-Whitney test was used to compare the outcome variables across the groups. To assess variance in performance between baseline (T0) and 3 months (T1, T2, and T3), Friedman test was carried out. The two-tailed P < 0.05 was considered statistically significant.
Results
The distribution of baseline characteristics of the study participants overall and within the groups suggests that randomization was fair. Thirty-two boys and sixty-eight girls (mean age: 8.53 years) were participated in the study. Table 1 demonstrates the distribution of mean DI-S and GBI scores in both the groups during the study period.
The mean DI-S score for musical toothbrush group at baseline (T0) was 2.72, which gradually reduced to 0.50 at T3. The mean DI-S score for the regular toothbrush group at baseline (T0) was 2.64, which gradually reduced to 1.59 at T3.
Furthermore, the percentage of GBI score at the baseline (T0) was 57.68%, which reduced to 8.18% at T3 in the musical toothbrush group and 59.47% (T0), which has reduced to 23.54% at T3 in the regular toothbrush group. A statistically significant difference in the mean scores of DI-S (P < 0.001) and GBI (P < 0.001) was seen between the two groups at T1, T2, and T3 study periods.
Discussion
The present intervention study was conducted to assess the effectiveness of a music-and light-based toothbrush when compared to that of regular toothbrush over 3 months, among 6-10-year-old school-going children. The latter was chosen as the study population since this is the appropriate age where they focus on a variety of activities and develop skills requiring manual dexterity. [17] The results of the present study demonstrated a statistically significant reduction in DI scores and GBI scores among musical toothbrush group when compared to the regular toothbrush group. Nevertheless, it should be noted that the DI and GBI scores reduced in both the study groups when compared to the baseline values. On a general note, it can be argued that the reduction in the debris and gingival bleeding could be attributed to the health education [18] showed a significantly lower mean plaque scores and greater knowledge about toothbrushes among children who received dental education program compared to their control group. A similar study by Creeth et al. [19] suggested that reinforcement to the children by the oral health-care professionals toward longer period of brushing increased plaque removal significantly.
A study reported that parents identified the lack of time and the uncooperative behavior of their children as the most common barriers toward brushing. In order to encourage the same and to improve their children's cooperation toward brushing, the most common method was to make it "fun." [12] Children considered the musical toothbrush as an object of fantasy. Exposure to music along with synchronized light show improves the child's motor functioning and thereby enhances their transfer-of-learning task. [20] A study conducted by Ganesh et al. [15] suggested that musical toothbrush was found to be more effective than the regular toothbrush in reduction of plaque scores on the percentage basis. Similar results were obtained in this study, suggesting that the effect of light and music incorporated in the toothbrush may have a positive influence in the toothbrushing behavior among children. However, quantitative assessment of the same was not carried out and thereby forms one of the limitations of the study.
Besides, other factors such as the thoroughness of toothbrushing, parental influence, individual pathogenicity of plaque formation, type of dentifrice used, and regularity of participants need to be considered. Hence, further research has to be carried out in a similar but larger sample along with a crossover design.
Conclusion
The results of the study concluded that effective dental health education along with proper toothbrushing practice served to be a prime factor in the improvement of the debris and gingival bleeding scores among children in the given time period. Although both the musical and the regular toothbrush effectively reduced the DI-S scores and GBI scores to a greater extent, the latter being an outcome of "Hawthorne effect" cannot be overlooked. However, the musical toothbrush group had better reduction in the scores during the study period on comparison.
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